CRITICAL ITEM8 LIBT PROJECT: SRMS SYSTEM; DEC SUBSYSIEM

- > o s - = ASS'Y NOMENCLATURE: I ASS*Y poN: STRZDESDY SHEETY;
[-ml ~ WARE UTY, £ [ TATURE WODE | FRTLURE EFTELT oW 7 FURC. B -
REF. REV, Dlmllﬂ: léf. AND [+ ] 11 RATIONALE FOR ACCEPTANCE
- DESIGNAT I O& CAUSE - END [TEM CRITICALITY
530 ¢ SINGLE/ MODE ; ! 10V COMIACT, DESEGN FEATURES
DERECT ORIVE CONSTANT CAMHOT SELECT | ----veveevenn.s
SWETCH Qiy-1 IPUT 10 SINGLE MODE .
PIN ME EITHER CW OR STNCE GPC TOGGLE SUITCHMES USED OM FHE DAC PANEL ARE HERMETICALLY SEALED,
£52-0102 CCV ORIVE IN DETECTS A AKD OF A MATURE AND PROVENM DESIGM. THESE SWITCHES ARE [N
<1205 ESTHER COMMAND. IF N COMMON USE ON THE ORBELTER VEHICLE.
<3 POLE SINGLE OR SIKGLE, JOINT
SWITCH DIRECT wiLL pRive THE SWITCHES ARE CONTAOLLED BY ROCKVELL INTERMATIONAL
ED 92020 DRIVE. wiTHoUT SPECIFICATION MC 4520002 AND HAVE BEEM OUALIFIED TO THE
SHEET 1 COMMAND REQUIREMENES OF THIS SPECIFICATEION.
CAUSE(S): .
(1) 10v 1276.4 'COMTACTS ELECTRICAL CONNECTIONS TO THE SUINCH ARE ACKIEVED BY MEANS OF
CONTACT $/C #O EFFECT WNTIL SOLDERABLE TEMMINALS.
or POLE BIRECT DAIVE
FAILURE, MODE SELECIED - MWIRING TO SUITCH TERMINALS UTILEZES NICKEL PLATED CONDUCTORS
AND COMMANDED . UITH A POLYAMIO INSULATION. SOLDERING OF THE NICKEL PLATED
DRIVE WiILL BE WIRE TO THE SUIICH TERMINALS 1S CONTROLLED BY CAE PROCESS
€2) 1276.4 ONE MAY ONLY. SPECIFICATION PO 91059,
CONTACE $/C '
Ok POLE N0 EFFECT. THE VIRING HARNESS IS DESIGNED TO BE CAPABLE OF SEPARATE
FAILURE . NEXT FAILURE -TESTING (FOR INSULATION RESISTAMCE, DIELECTAIC STREMGTH, AND
MAY CAUSE CONTINITY),
AUMAUAY
MOUNTENG OF THE SWITCH TO SKE DAC PANEL IS BY MEANS OF A 15732
WORST CASE WUT UHECH ENGAGES A THREADED BUSHING OM THE SUITCH, A KEYED
srssssesnes UASHER PROVIDES ROVATION RESTRAINT. AFTER INSTALLATION AND
URENPECTED TOROUING, THE NUT IS STAXED 10 JHE PAMEL BY A BLOS OF EPOXY
(1) DIRECT NOTION. JOINT ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
ORIVE ENASLE AUNAUAY AGATHST DAMAGE OA INADVERTENT OPERATIONM.
CONIACT S/C UNANNUNC JATED
Ok POLE CREW ACTIOM AMALYSIS OF THE BASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
' FAILURE. REQ. THERE ANE MO RESONANCES IN THE RELEVANI VIBRATION FREQUENCY
i SPECTAUM. THIS ANALYSIS HAS BEEN VERIFIED OY VIBRAT|OH TESTING
:Eml:; PATHS OF THE DAC PANEL ASSEMBLY.
EMAINI
sedcnaracnasiea APPLICATION ANALYSIS HAS COMFIRMED THAY ADEQUATE ELECIRICAL
N7A SIRESS MARGEINS ARE ACHIEVED.

AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
DEFINED BY ROCKWELL INTERWATIONAL SPECIFICATION MC4S2 0102
THIS 1EST REGUIREMENT? IMCLUDES: INSULATION RESISTANCE
DIELECIRIC STRENGTH, COMTACT RESISTAMCE RANDOM VIBRATIDN (48
MINUTES PER AKIS) LEAXAGE AT ONE ATHOSPHERE O)F FERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR Su1VCH OPERATIONAL CYCLES
REFER TO TABLE 13.

ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESIS WHICH INCLUDE
PAE-ACCEPTANCE RUN- [N, DIELECYRIC STRENGIH, INSTALLAT oK

RESISTAMCE, CONYACT RESISTANCE, ACCEPTANCE VIBRATION, SEAL
TEST, VISUAL EXAMIMATION,AMD RADIOGRAPHIC ENSPECTION.
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CRITICAL ITEMB8 LIST PROJECT: SRM SYSTEM: DEC SUASYSIEM'
- = - - ASS*Y uwiﬁifﬂﬂlh BEE PAREL ASSY wpﬁ:LsTm!nﬂ_— SHEET:
“FRER WERE, UTY, ¥ | FATIURE RODE ~ | TATUURE EFFECT | ROWR 7 FURT, T
REF. REV. pRAvinG adf. AND oN " RATIOMALE FOR ACCEPIAMCE
DESIGHATIOM CAUSE END WTEM CRITICALITY
530 0 SINGLE/ MODE ; ' 10V CONYACT, ACCEPTAMCE TESIS
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{3) DIRECT
ORIVE ENABLE
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on rOLE
FAILURE.

CANNDT SELECT
SINGLE MWODE
S1NCE GPC
DETECIS A
COMMAND. IF BN
SINGLE, JOINI
WILL DAIVE
WHThOUT -
COMMA

1276.4 CONTACTS
MO EFFECT LMTIL
DIRECT ORIVE
HODE SELECTED
ANO COMMANDED .
DAIVE WILL BE
ONE MAY ONLY.
W0 EFFECT.

MEXT FAILURE
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UOAET CASE
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HOTION. JOINT
R

AUAY
UNANNUNC LATED
CREU ACTION
AEQ,

AEDUNDANT PATHS
REMAINING

THE HARDWARE I1TEM IS SUMJECFED TO THE FOLLOMING ACCEPTAKCE
ENVIRONMENTAL TESTS AS PARY OF THE ORC PAMEL ASSEMBLY.

O VIBAATION: LEVEL AMD DURATION - MEFEREWCE TABLE 1

0 THERMAL: +110 DEGREES F 70 PLUS 10 DEGAEES F (2 CYCLES
+ 9.5 HRS/CYCLE.)

THE DAC PAMEL ASSEMBLY 1S FURTHEN TESTED AS PART OF THE RMS
SYSIEM TESTS (IPS18 AWS STROMGEACK TEST AMD TP552 FLAT FLOOR
TESTY UNICH VERLFIES THE ABSENCE OF THE FAILURE MOOE.

QUALTFICATION TESTS

THE SUIICH ITEM WAS BEEN QUALIFIED FOR OABITER USE. THE ORC
PANEL ASSEMELY HAS BEEN SUBJECIED 10 THE FOLLOUING
QUALIFICATION TEST EMVIROHMENTS.

O VISRATION: LEVEL ANO DURATION - REFENENCE TABLE t

SKOCK: 206711 WS - 3 AXES (6 DIRECTIONS)
THERRAL : 130 DEGREES F TO -23 DEGREES F (12 WRS PER
CYCLED (6 CYCLES)
0 WMMIDITY: 95X (120 DEGREES F 10 02 DEGRAEES F CYCLE IN
16 WAS) 10 CYCLES TOTAL.
0 EMC: HIL-STD-481 AS NODLFLED BY SL-E-0002 (VESE

CE0M, Ce02, CEOY

€50% (DC/AC), CEO3, €501
cocrhey, cho2, cb
Rs04) :

, MEOZ (8/mY, msod, msos,

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 16987
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CRITICAL ITEM8 LIST

PROJECT: SAN SYSTEM: DIC SUBSYSTE
ASS'Y NOMEWCL : 1 ASS'Y P/N: 1

—

REDUNDANT PATHS
AEMRINING

SHEET
" IHEA - [ FATUURE WODE | FATLURE EFFECT | “WOWN 7 FONC.
REF. REV, DH!UIHG lh. AND [ ] it - RATIONALE FOR ACCEPTANCE
DESIGHATEON CAUSE |, END ITEM CRITICALITY
. " RIS
530 0 SINGLE/ HWOOE: 10V COMTACT. A/ INSPECT | ONS
DIRECT DRIVE { ‘ COMSTANT CANNOT SELECT |  -eeeeen. Ceeans
sulten aiv-y | outpul 10 SINGLE MODE
rgu e ELTHER CV OR SINCE GPC HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKVELL
452-0102 €Cw DAIVE IN | DETECTS A SPECIFICATION WCA52-0102, ROCKWELL PART MO, MEL32-0102----.
-T208 EFTHER COMMAND. 1F I¥ QUAL | FICATION AND ACCEPTANCE VESVING OF SUFTCHES IS PERFORMED
() POLE SIKCLE OR SINGLE, JOINI T0 R.1. SPEC, WC452-0102.
SWITCH DINECT uite ohive
ED 92020 DAIVE. wi THout RECEIVING INSPECTICH VERIFIES TRAT SWETCHES RECEIVED ARE AS
SHEET % COMMAND . T10ENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT MO PHYSICAL
uus:g:: . OANAGE MAS OCCURRED 70 SWITCHES DURING SHIPMENT, THAT IHE
M1 13/6.4 CONTACTS AECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEAGILIEY INFORKATION
CONTACT $/C N0 EFFECT UNTIL AND ACCEPTANCE TEST DATA I1DENTIFIES ACCEPTABLE PARIS.
of POLE DINECT DRIVE
FALLUAE. WQOE SELECIED PARTS ARE INSPECTED YHROUGHOUT MANUFACTURE ANG ASSEMBLY AS
AND COMMANDED. APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
DRIVE VILL BE NSPECTIONS 1MCLUDE,
@) 12/6.4 ONE MAY ONLY.
CONTACT 8/C ’ COMPOMENT MOUNTING TO FRONT PAMEL INSPECTION, SOLDERING OF
OR POLE 80 EFFECT. WINES TO SWITCH CONTACTS, WIRE ADUTING, STREES RELIEF OF WIRES
FATLURE, REKT FAILURE £1C., OPERATORS AND IMSPECTORS ARE TRAIMED AND CERTIFLED TO
:ﬂ;ﬁ“ NASA'NHD $300.4(3A) STANDARD, AS WODIFIED BY JSCOBSODA.
PAE-TESY INSPECTION OF DRC PANEL ASSY INCLUOES AM AUDIY
WORST CASE OF LOVER TIER INSPECTION COMPLETION, AS BUILD CONFIGURATION
VEAIFICATION 10 AS DESIGH ETC. (SPAR/GOVERNMEMT REP. -
UNEXPECTED MANOATORY INSPECTION POINT)
(3) DIRECY HOTION. JOINT
ORIVE ENABLE | RUMAUAY, A TEST AEADINESS REVIEM (TRA) WHICH INCLUDES VERIFICATION OF
COMTACT $/C UNANWUME [ATED TEST PERSOMMEL, TEST DOCUMENIS, TEST EGUIPHENT CALIBRATIONS
of POLE CREW ACTEOM VALIOATION STATUS AND HARDUARE COMFIGURATION IS COMVEWED BY
FAILUGE. 260, OUALITY ASSURANCE N CCNJUNETIOW WETH ENGINEERAING

RELIABILITY, COMFIGURATEON COKTROL, SUPPLIER AS I#PLICRBIE,
AND THE WMEMT REPRESENTATIVE, PRIOR TO THE START OF AKT
FORMAL TESTING (ACCEPTANCE OR U.Iil"lthllﬂﬂ.

ACCEPTANCE TESTING (AIP) INCLUDES AMGLENT PERFORMANCE,
THEAMAL AKD VIGRATION TESFING, {SPAR/GOVERNMENF REP, -
MARDATORY INSPECTION POINL).

IMTEGRATION OF DLEC PANEL, RHC, THC AND NCIU, [NSPECIIONS ARE
PENFORMNED AT EACH STAGE OF III'EGIMIN, WHIEH ENCLUDES
GROUMDING CHECKS . INTER COMWECT CARLE VERIFICATION, COWNECIOR
INSPECTLON FOR BEMI OR PUSHBACK CONTACIS ETC.

SUB-SYSTEM PERFORMANCE TESTING {ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTIOM POINTY.

SRMS SYSTEMS INTEGRATION THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHY CABIN EQUIPKENT TO FORM THE SRNS.
EWSPECTLONS ARE PERFORMED Al EACH PHASE OF INMTEGRAYION WHICH
INCLUOES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS §OR OENY OR PUSH BACK COWTACTS EIC,

SAMS SYSTEWS J1ESVING - STRONGBACX AND FLAY FLOOR AMBIENT
:51!;"!““:! TESV. (SPAR/GOVERNMENN REP. - MANDATORY INSPECYION
L1}
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CRITICAL ITEMS LIST PROJECT: SAMS SYSTEN: DEC_SUBSYSTEM
e nE D D ASS'Y WOMENTLATURE: DIC PAREL AsSty pyil: SITLOEION SHEET: 4
—IMER [ FATIURE ROOE [ FATLURE EFFECT | WOUR 7 FURC. C o T T
REF. REV, praulug rér. AND oM 1 - RATIONALE FOR ACCEPIANCE
DES IGHATION CAUSE END PIEW CRITICALITY
130 (] SENGLE/ Wook: 10V CONFACH. FAILURE HISTORY
DIRECT ORIVE CONSTARY CANNOT SELECT | = <-ereecvacnonns
SULTCH a1Y-1 QUIPUT 10 SINGLE WODE
rgu ME EVTHER CV OR SINCE oPC THERE HAVE SEEN NO FAILURES ASSOCIATED WITK THIS FAILURE
452-0102 €O DRIVE 1N DETECIS A MODE ON THE SRHS PROGRAM.
-7205 ELTHER COMMAKD. 1§ [N
€3 POLE SINGLE O SINGLE, JOINT
SUITCH OIRECT uiLt ok1ve
£0 92020 DRIVE. WiTHOUs
SHEET § COMMAND .
CAUSE(S):
{1 12/6.4 COMTACTS
CONTACT $/C WO EFFECT UNTIL
oR POLE DIRECT DRIVE
FAILURE. WODE SELECTED
AND COMMANDED .
DRIVE WILL BE
(2) 12/6.4 ONE WAY ONLY,
CONTACY $/C
OR POLE N0 EFFECT.
FAILLRE, NENT FAILURE
NAY CAUSE
RUNAUAY .
WORST CASE
UMEXPECTED
(3) DIRECT MOTION, JOINT
DRIVE ENAOLE RUNAUAY .
CONTACT $/C UNANNUNCEATED
ok pOLE CREW ACKEOM
. FAILURE, Q.
§ REDUNDAMT PATHS
REMAIRING
W/A

FREPARED BY: HFUG

SUP(RCEDING DATE: )V SEP B&

APPROVED BY: _ i:

RMS/D&C - 143




CRITICAL ITEMS LIST

PROJECT: %Egﬁmmw SYSTEN: DAL SIIBS'I?TEII
- ASS'Y NOK : L ASS'Y P/N: SHELT: ! ]

[_mi AW [~ TRICURE HOBE | FAILORE CFFECT | WOWR 7 Fumc.
AEF. HCVY. onnuinG nir. AND _ DN 1 RATIONALE FOR ACCEPYANCL
OESICNATION CAUSE IND ITEN CRITICALNTY
530 ] SINCLE/ MODE : 10V COMFACT.
. DIRECT DRIVE COMSTANT CANNOT SELECT OPERATIONAL EFFECTS
SUITCH QTY-) QuTPUT TO SIMGEE mODE | c-eemeeeeeeolo
P/N NE « EITHER CU ON SINCE GPC
452-0102 CCH DRIVE IN DETECTS A JOINT DOLS NOT RESPOND PROPERLY TO COMMANDS OR QRIVES WETHOUT
-1205 LITHLR COMNAMD. IF IN CONMAND IN SINGLL OR DIRECY MODE. IN SINGLE, WHEN THE CONNARD
() POLE SINELE OR SINGLE, JOINT 15 REROVED, THE JOINT CONTINMULS TO DRIVL.
SHITCHY DIRECT #iLL pAtve
ED 92020 oRivE Wi THOUT CREM ACTION
SHIET t : conmamwp. ] 0000 c---emeeee-
CAUSE(S):
(1) 10v 12/6.4 CONTACTS APPLY BRAKES.
CONTACT S/C NO EFFECT UNTIL
OR POLE OIRECT DRIVE
FAILURE . MODE SELECTED CREH TRAINING
AMD COMmANDED. | @ ---e-oee--
ORIVE HILL BE
(2} 12/6.4 ONE WAY DNLY. THE CAEM SHOULD BE TRAINED TO ALWAYS OBSERVE WHETHCA THE ARN
CONTACT S/C IS RESPONDING PROPEALY TO COMMANDS. IF IT ESM'T_ THE COMNAND
On POLE MO EFFECT. SHOULD BT REMGVED. IF RENOVAL OF THC COMMAND OOES NOY STOP
FAILUAE, MEXT FAILURE THE ARK_ YHE BRAKES SHOULD BE APPLIED.
HAY CAUSE
AUNAKAY .
MISSION CONSTAARINT
WORST CASE | -=rreeemeoom- -
UNEXPECTED OPERATE UNDER VERNIER RATES MOTHIM 10 FY OF STRUCTURE. THE.
(3} DIRECY MOTION. JOIRT OPERATOR MUST BE ABLE TO DEVECT THAF THL ARM (S AL SPONDING
ORIVE ENABLE RUNAUAY . PROPERLY TO CONMANDS VIA WINDOMW AND/OR CCTV VIEWS DURING ALL
CONTACT S/C UNAMNUNRC EATED ARN GPERATIONS.
OR POLE CRLUW ACTION
FAILURE. REQ.
SCRZEM FAILURES
. REDUMDANT PATHS | ------eeemeoeo
1 RENAINING
semoomommem—o—- N/ A
N/A
ONRSD OFFLINC
HITH SINGLE/DD SHITCH N WEUTRAL POSITION
;ﬁ?:{'} ALL HARDMIRCD JOINT COMMAMD VOLTAGES AT DRC PANEL
- VERIFY ENABLE/IMHIBAT HARDNINED WOLTACE AT DEC PANEL OUTPUT.
VERIFY SINCLE/DIRECT DRIVE DATA BITS IN MCIU/DEC PANEL DATA
NOT sCY
ONASD ONLYNE INSTALLATION
MITH SINGLE/DD SHETCH 1N NEUTRAL POSITION
VERIFY ALL MARDHIRED JOIMY COMNAND VOLTAGES AT LOWGEROM
INTERFACLS.
VERIFY EMABLE/INHIZIT HARDRIRED VOLTAGE AT LOMGCERON IMTEAFACE
OIMASD OMLINE TURNAROUND
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CRITICAL ITEMS LIST

PROJECT: SANS
sy MOnERTCAYORE: UIT PARTL _

SYSTEM: BRC_SUBSYSTEM
ASS'Y r/ﬂ?‘!1113{]95""‘““"“ sneer: (o

—TALA [~ TAILURE HWODL | UAE CIFEC [ ADUR 7 TUAC. ;
ALr, REV. oRARING atF. AND on i AATEONALE FOR ACCEPTAMCE
DESHCHATION CAUSE “EMD ITER CRETICALITY
530 ' SINGLE/ PODE : 10V CONVACT. WITH MODE SHITCH IN SIMCLE AND DIRECT €XLRCISE
. OIRECT DAIVE COMSTANT CANMOT SELLCT SINCLE/DIRECT DRIVE SHITCH
SHITCH gQT¥-} QUTPUT TO. SENCLE MODE VERITY CORRECT JOINT WOTION
P/N NE + ENTHER CU OR SINCE GPC VERIFY SINGLE/DIRECT DAIVE DATA BITS
452-0102 CCM DRIVE 1IN DETECTS A
-7205 EITHER CONMAND. IF IN
(3 POLE SIMGLE ON SINGLE, JOINT
SHITCH) pinEct WILL DAIVE
£D 92020 ORIVE. W1 THOUT
SHEET ) COMNAND.
CAUSE(S):
(1) 1oV 12/6.4 CONTACTS
CONTACT S/C MO £FFECT UNTIL
o PoOLE DERECT DAIVE
FAILURE. NODE ‘SELECTED
AND COMMANDED.
ORIVE WILL BE
(2} 12/6 .4 OME HAY ONLY.
CONTACT S/C
On POLE KO EFFECT.
FAILURE. NEXT FAILURE
HAY CAUSE
RUMNAMAY .
WORST CASE
UNEXPECTED
(1) DIRECT NOTION, JOINT
BRIVE EMABLE RUNAMAY .
CONTACT $/C UMANNUNC I ATED
0 POLE CREN ACTION
FAILURE . REQ.
: REDUMDAMT PATHS
i REMAINING
N/A
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